The results of research on the adsorption characteristics of materials based on fibrous carbon (CNF) are considered in this paper. It is shown that changing the conditions and procedure of CNF modifying namely specific adsorption surface, volume of the pore space, and parameters of the pore structure it became possible ultimately to vary in a wide range the adsorption characteristics of obtained materials.
Introduction
Carbon materials occupy a significant part in the range of highly porous materials. They find a vast application in different fields of science and technology as adsorbents for lightening technical oils, in water purification and gas blowouts, in production of drug substances for medical purposes, as well as for the adsorption of toxins from biological fluids or directly from blood. Carbon materials (CM) are often used as catalyst supports and adsorbents in chemical and petrochemical processes.
Carbon nanotubes (CNT) and nanofibres (NF) rank high among various carbon materials (CM) of high porosity. They are specific carbon varieties which appear to be coiled up graphite nets with the diameter as much as some nanometers. The material produced by means of thermocatalytic decomposition of carbon or carbon monoxide disproportionation on Fe, CO, N surfaces, known as
Experimental
The adsorption effect of CNT and FC porous particles modified by demetallization-thermotreating (method (I) or thermo treating-demetallization (method (II) is presented in this paper. The method of modification of FC was given in detail earlier [8] . The ability of carbon materials to absorb gases and vapors of different materials was studied by statistic volumetric and mass methods. Gas chromatography methods (low temperature adsorption of nitrogen) and BET method (adsorption of benzene and acetic acid) were applied to determine the specific surface area of CM.
Results and Discussion
Depending on the conditions of treatment, the value of specific surface area (as to nitrogen) of CNF, after its demetallization through treatment with 37% HCl solution, varied within ~173 -300 m ). Earlier, it was suggested [8] [9] , that due to the demetallization process of carbon materials formation of additional pores resulted, which in turn significantly increased the surface of CF.
While analyzing the image of the "body" of fiber made with the help of transmitted electron microscopy before and after the process of demetallization Figure 1 , formation of additional pores was not detected. In Figure 1 (a) one can see the metal only in the "head" of the fiber. Demetallization process having been performed, void repeating the form of the removed metal was observed in the head of the fiber.
Analysis of micrographs of CNF, taken before and after the process of demetallization, allowed us to determine the external D and internal diameter d of the fiber ( Table 1) . Comparison of diameters showed that as a result of demetallization, internal diameter of the fiber increased while internal one decreased. 
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assuming that the length of carbon fiber significantly exceeds its diameter
Results of the calculation are shown in Table 1 . Close values of SSA may serve as basis to assume the roughness of carbon fibers surface.
X-ray diffraction showed that the size of CNF graphite crystallite (L) compared with the initial material decreased from 53 to 3.18 Ǻ, while interplanar distance between hexane grids increased from 3.394A to 3.423 Ǻ. It is evident that this effect is due to the embedding of iron and hydrogen chlorides formed as a result of the process of demetallization into the interplanar distance of crystal lattice of graphite layers.
Additional results were obtained from analyses of benzene and acetic acid vapor adsorption isotherms ( Figure 2 , Figure 3 ) by BET method. Stair-form of capillary-condensation hysteresis loop, which is characteristic of mesoporous solids (IV isotherm type) proves the cylindrical non homogeneous form of pores as well as the presence of a few types of adsorption centers whose identification requires special analyses (IR-spectroscopy).
The value of specific surface area by BET was calculated from the equation: size), formed by small (index "1") and large (index "2") micropores (Table 2) . Based on experimental isotherm of adsorption value corresponding to the initial point of hysteresis, volumes of micro-and mesopores filled with adsorbed substances were calculated. The volume of macropores was calculated by the difference between the total and marginal adsorption volumes of pores. Total porosity V ∑ was determined by the wetness of material which was equal to 0.804 cm In order to select the conditions of modification of the initial CNF samples and to make up a mathematical method of the CM predetermined parameters the standard program Excel with the built-in data analysis package was used.
The change of the specific adsorption surface of CM related to the conditions of heat treatment process is adequately described by the polynomials (3) and (4) The surfaces constructed by these equations ( )
, y x x = and effects of thermo-treating conditions on adsorption ability are presented in Figure 5 . It is observed that the ability of carbon materials to adsorb hydrogen (P = 120 MPa) in samples obtained by method I is higher than in samples obtained by method II.
Depending on particular conditions of treatment and sequence of operations, adsorption capacity changed within the range of 3.6 -5.5 mmol·g −1 (method I) and 3.4 -4.5 mmol·g −1 (method II). It should be noted that irreversible adsorption value reached accordingly 3.2 -20.7 and 11.9% -38.6% as to the initial one. Analysis of data on adsorption of CF leads to the conclusion that the ability of FC to adsorb hydrogen was due to the degree of graphitization, rather than to the adsorption surface, that is the more graphitized materials are the higher the adsorption capacity. Besides, the less graphitized the materials, the greater the degree of adsorption irreversibility.
Data representing the ability of carbon materials to adsorb CO 2 are represented in Table 3 traced a relationship between specific adsorption surface and adsorption ability: the higher the specific surface area, the higher the adsorption ability of the material of given series. Comparison of sample 3 with conventional adsorbents (Table 3) showed that given CM displays a higher adsorption capacity for CO 2 than the latter ones (except carbon A brand). 
Conclusion
Thus, the results of present CM research demonstrate the possibility of producing from CF a wide range of carbon adsorbents varying the conditions of their subsequent processing. The possibility of obtaining highly porous CM from CNF with predetermined characteristics may well be of interest in considering them as adsorbents and catalytic supports.
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